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$A$ $I$ singular continuous spectrum
$\alpha>0$ , $E_{I}= \int_{\lambda\in I}dE_{\lambda}$
$H= \int_{\mathbb{R}}\lambda dE_{\lambda}$ , $K$ :compact operator
$\mathbb{C}\ni Zarrow\lambda\in I\backslash \sigma_{p}(H)$
$||(|A|+1)^{-1}(H-Z)^{-}1(|A|+1)^{-1}||_{c(L^{2})}$
( ) B. Simon [2] 4
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$H_{0}=-\triangle$ $iA= \frac{1}{2}(\frac{\partial}{\partial x}\cdot x+x\cdot\frac{\partial}{\partial x})$
( $iA$ dilation $\mathrm{s}\mathrm{e}\mathrm{n}\dot{\mathrm{u}}\mathrm{g}\mathrm{r}\mathrm{o}\mathrm{u}\mathrm{p}U(\theta)f=e^{\frac{n}{2}}\theta f$ ( $e^{\theta_{X)}},$ $\theta\in \mathbb{R}$ )
$[H_{0}, iA]=2H0$
$I\subset \mathbb{R}_{+}$ ( $K=O\text{ }.\text{ }$
Laplacian $H_{0}$ )
Mourre commutator $(\mathrm{K}\mathfrak{c}1\mathrm{v}[\bm{5}])$




(A 2) $P(\xi)$ $m$
$P(\lambda\xi)=\lambda^{m}P(\xi)$ , $\lambda>0,$ $\xi\in \mathbb{R}^{n}$ .





(i) (1) $u_{0}\equiv 0,$ $f|_{t<0\equiv 0}$ $\alpha>1/2$ C=C
$||(|A|+1)^{-\alpha}|P(D)|u||_{L}2(\mathbb{R}?\mathrm{t}+1)\leq C||(|A|+1)^{\alpha}f||L^{2}(\mathbb{R}^{n+1})$
(ii) (1) $f\equiv 0$ $\alpha>1/2$ $c^{J}=c_{\alpha}/$
$||(|A|+1)^{-\alpha}|P(D)|1/2u||_{L}2(\mathbb{R}n+1)\leq C’||u0||L2(\mathbb{R}^{n})$
$A\sim x\cdot D,$ $A^{\alpha\alpha}\sim x\cdot D^{\alpha}$
52
.(i) (1) ,u0 $\equiv(),$ $f|_{t<0}\equiv 0$ $\alpha>1/2$ C=C
$||\langle x\rangle-\alpha\langle D\rangle^{-2}\alpha|P(D)|u||L2(\mathbb{R}^{\eta}+1)\leq C||\langle x\rangle^{\alpha}f||L-,(\mathbb{R}n+1)$
(ii) (1) $J\equiv 0$ $\alpha>1/2$ $c’=c_{\alpha}/$
$||\langle x\rangle^{-\alpha}\langle D\rangle^{-\alpha}|P(D)|1/2u||_{L^{2}(}\mathbb{R}n+1)\leq C’||u0||_{I,(\mathbb{R}^{n})}2$
$u$ $f$ $m-2\alpha$ $u\mathit{0}$ $\frac{m}{2}-\alpha$ $(\alpha>1/2)$ regularity
$P=P(x, D)$ :
$P$ $A$ $Q$
$[P, iA]=Q$ , $[Q, iA]–CQ$ ( $c$ : )
$[P, Q]=O$ .
(2) $\{$
$i‘ \frac{\partial^{\Gamma}u}{\partial t}+Pu=f.$ ,
$u|_{tJ=0}=u0$ .
2.
(i) (2) $u_{0}\equiv 0,$ $f|_{t<0}\equiv 0$ $\alpha>1/2$ $C=C_{\alpha}$
$||(|A|+1)^{-\alpha}Qu||_{L}2(\mathbb{R}n+\iota)\leq C||(|A|+1)^{\alpha}f||L^{2}(\mathbb{R}^{\eta}+1)$











$( \frac{\dot{r}J}{\partial x}\cdot x+x\cdot\frac{\partial}{\dot{\overline{c}}Jx})$ , $Q=2(\ell_{-1}.)P$.
(2)
$P=-( \frac{\partial^{2}}{\partial x_{1}^{2}}+x_{1^{\frac{\partial^{2}}{\partial x_{2}^{2}}}}^{2)}$
$A= \frac{1}{2i}\{(,\frac{\partial}{\partial x_{1}}x_{1}+x_{1}\frac{\partial}{\partial x_{1}})+2(\frac{\partial’}{\partial x_{2}}x_{2}+x_{2}\frac{\partial}{\partial x_{2}})\}$ .
$Q=2P$
$P$ Heisenberg nilpotent Lie Laplacian symbol
$P(e^{i\theta A}u)=e^{\gamma\theta}e^{i\theta A}$(Pu)
– $A$ ,$\sqrt$ $\theta$ $\theta=0$





$P(\xi)$ $\tau=P(\xi)$ $(\tau_{\mathrm{t}}\xi)\in \mathbb{R}^{n+1}$
$L^{2}$
–
real $\hat{f}(\tau_{\backslash }, \xi)$ $f(t., x)$ Fourier
$u_{\epsilon,\epsilon’}^{+},$ $u^{-}.’\epsilon,\epsilon(\epsilon, \epsilon’>0)$
$\hat{u}_{\epsilon,\epsilon}^{\pm},$
$( \mathcal{T}_{\backslash }. \xi)=\frac{\hat{f}(\tau,\xi)}{-\tau+P(\xi)\pm i\{\epsilon’+\epsilon|P(\xi)|\}}$ .











$u^{+}(0, X)=-i \int_{-\infty}^{0}e^{-}f(s, X)disP(D)s$ ,
$u^{-}(0_{x},)=i \int_{0}^{\infty}e^{-}f(S, x)isP(D)d_{S}$
$f(t, X)|_{C}<0\equiv 0$ $u^{+}(0, X)\equiv 0$ $u^{+}$ 1 (i)
(3) (i)




$u( \mathrm{O}, x)=\int_{-}^{\infty}$ $e^{-isP(D}$ ) $f(\mathit{8}, x)dS$
$T$



























1 (A.1) (A 2)





$\frac{d}{d\epsilon}F=\frac{1}{im(1+i\epsilon)}(|A|+1)^{-1}PG[i\partial t+P+i\{\epsilon’+\epsilon P\}, A]$
. $G(|A|+1)^{-1}$
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